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(g) Two component polyurethane sealants, a process for preparing them and their use for bonding a 
windscreen. 

@ Two-component polyurethane sealants. In particular for the direct glazing of windscreens compris- 
ing (A) a pasty polyurethane component containing a polyurethane prepolymer having finee Isocyanate 
groups, and a curing agent, and (B) a pasty water-containing conponent, component (A) containing a 
blocked curing agent which can be liberated by water, and component (B) containing water reverslbly 
bonded to a cairier substance which liberates water in a delayed manner after components (A) and (B) 
have been mbced. 
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The invention relates to two-component polyurethane sealants, in particular for the direct glazing of motor 
vehicle windscreens, comprising (A) a pasty polyurethane component containing a polyurethane prepdymer 
having free Isocyanate groups, and a curing agent, and (B) a pasty water-containing component Sealants of 
this type have been disclosed in GB-A-1 104 831 and EPnA-371 370. TTie invention also relates to a process 

6 for preparing such sealants and a particular component (B) for use in such sealants. 

A fundamental prot)lem of sealants of this type Is that, on the one hand, the processing time must be suf- 
ficiently long to ensure flawless processing of the sealant before it cures, but, on the other hand, the curing 
must, for obvious reasons, take place as rapidly as possible when processing is complete. Rnally, the 
polyurethane component A must also have an adequate shelf life. 

10 Although the known two-component polyurethane sealants have sufficient strength, for example, one hour 
alter mbcing, the processing time is, however, too short which means problems can arise even during mixing 
of components (A) and (B) due to premature gelling of the sealants. 

It was now been found that a particularly fevourable behaviour with respect to processing time and curing 
rate Is obtained in two-component polyurethane sealants of the type menttoned al>ove if component 6 oontai ns 

IS water reversibly bonded to a canler substance, whteh liberates water in a delayed manner after components 
(A) and (B) have been mixed. 

The invention accordingly provkles two-component polyurethane sealants, in particular for the direct glaz- 
ing of motor vehicle windscreens, comprising (A) a pasty polyurethane component containing a polyurethane 
prepolymer having free isocyanate groups, and a curing agent, and (B) a pasty water-containing component, 

20 characterized in that component (A) contains a blocked curing agent which can be lit>erated by water, and com- 
ponent (B) contains water, reverslfcily bonded to a carrier substance whtoh liberates water In a delayed manner 
after components (A) and (B) have been mbced. 

As shown by the examples and comparative examples t)etow, the sealants aocording to the Invention hacve 
on the one hand an entirely adequate processing time or gelling time of from about 10 to 30 minutes, while, on 

25 the other hand, a shear strength of at least 0J2 N/mm^ is achieved after one hour and virtually the final shear 
strength of about 4 N/mm^ is achieved after only 4 hours. 

In component (B), the carrier substance ensures that water Is not Inwnediately available to component (A) 
for reaction with the isocyanate groups or for liberation of the curing agen when it is bonded to a molecular 
sieve, but instead delayed liberatton of water takes place, which resutts in an ^ctension of the processing time. 

30 SultetMe carrier substenoes for binding water In component (B) are all substences which are capable <yf 

reversiUy binding water and liberating water In a delayed manner after componente (A) and (B) have been 
mbced. Examples of preferred carrier substences are ground cellulose, starch and cork. Pyrogenic silica Is less 
suitable. 

The carrier substence is preferat>iy finely particulate, so that, for example, at least 50 % of the parlicles 
3s have a sb:e of less than 40^m. Examples of suitetile commercial producte are cellulose powder or native potato 
starch. 

Ground cellulose and starch are capable of reversibly binding water up to a maximum ratio by weight of 

1:1. 

In a preferred embodiment, the canler substance which contains water In reversibly bonded form is die- 
40 persed in an inert viscous Ik^uid In order to achieve the desired pasty consistency. Suitebie viscous liquids here 
are in principle all those which do not react, in particular, with the isocyanate groups of the polyurethane prep- 
olymer of component (A) and also have no other disadvantageous effecta on the cured sealant 

The inert viscous liquids are preferably plasticisers for the cured sealant, preference being given in turn to 
aromatic alkylsuphonic acid esters and alkyi aryl phtalates such as benzyl butylphtaiate. 
45 Examples of suitebie commercial producte are alkylsulptionic acid esters of phenol or cresol and ACTREL 

400 (product of the addition reaction of methylstyrene and bicydlc. partially hydrogenated aromatics) from 
ESSO. 

Furlhemnore, component (B) preferably contains a thbcotropic agent, with cart>on black being particularly 
preferred. 

so it is also possible to further add polyols to component (B) to increase the Initial strength of the sealant Such 
polyds shoul have a molecular weight from about 200 to about 1000. A suitable conunerdal product Is polyoxyp- 
ropylenitriol (molecular weight about 450). 

Component (B) may contain further conventional additives and processing aids, such as anti-oxidants, 
dyes, pigmente, fillers or wetting agente. 
55 In a prefened embodiment, component (B) contains a wetting agent Wetting agents contribute to com- 

patibility and thus improve the smoothness of the sealant Preferred examples of suitable wetting agents are 
sorbitan mondaurate and pdyoxyethylene (10) oleyl alcohol. 

Finally, component (B), in a further preferred embodiment, contains an aromatic soh/ent preferably toluene 
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orxytene. 

Suitable pdyurethane prepotymers are known to persons stalled In the art These prepolymers contain ter- 
minal free isocyanate groups, whicti are capable of reacting both with the curing agent present in component 
(A) and with water Introduced through component (B), with enlargement of the molecule and curing. This Invol- 

5 ves the following reactions occuning simultaneously. Firstly, delayed successive liberation of water from com- 
ponent (B) takes place. The water liberates the blocked curing agent, and the latter reacts with the polyurethane 
prepolymer ; however, water can also react directly with the isocyanate groups. 

The curing agent of component (A) is preferably an at least difunctional primary or secondary amine. A 
preferred difunctional primary amine is ethylenediamine. 

10 The curing agent is pieferably blocked by being bonded to a molecular sieve. In a further embodiment, omit- 

ting the molecular sieve, the curing agent employed is an at least dlfunctnnal amine derivative in which the 
amine functions have been chemically blocked by conversion into enamines or ketlmines, it isfurthennore pose- 
ible according to the inventton, again with omission of the molecular sieve, for the curing agents employed to 
be oxazolidines, which are per se difunct'ional. chemically blocked curing agents which can be liberated by 

15 water. 

In a further preferred embodiment, component (A) contains a thbcotropic agent, with cart>on black being 
particulariy preferred. 

Although the isocyanate groups of the polyurethane prepolymer are also capable of reacting with water of 
atmospheric moisture, the main reactran, due to the early shear strength which is desired, is the crosslinking 
20 reaction with water liberated from the carrier sut>stance of component (B) or with the curing agent in component 
(A) liberated from the molecular sieve by this water. The ratios can be selected so that there is either a 
Gtoichkxnetric excess or a substolchtometric amount of free NCO groups relative to the reactive groups present 
in water and the curing agent The latter case Is preferred since It results in more rapid curing. 
Both components (A) and (B) are in pasty fDnm, i.e. are not free-Rowing. 
25 In addition to the pasty consistency of components (A) and (B), the non-Newtonian properties ^hixotropic 

t>ehaviour) also play a part in the mbcing behaviour of the components. Control may in each case be effected 
through the choice of the type and amount of the inert viscous liquid and of the thbcotropic agent 

As far as the anrwunt of component (B) relative to component (A) is concemed, the molar amounts of water 
in component (B) and of curing agent in component (A) on the one hand the free iso^anate groups in com pe- 
so nent (A) on the other hand nrtust in turn be taken into account, preference being given, as stated above, to a 
sutistoichiometric amount of NCO. 

In the sealants according to the biventlon, component (A) contains from al>out 20 to 80 parts by weight^ 
preferak>ly from 35 to 55 parts by weight, in particular firom 40 to 45 parts by weight based on 100 parts by 
weight of component (A), of the polyurethane prepolymer, and from 20 to 120 eq-%, preferably from 40 to 80 
35 eq-%. In each case based on the number of equivalents of isocyanate in tiie polyurethane prepolymer, of the 
curing agent Since, in the case of curing agents bonded the molecular sieve, all the curing agent should be 
bonded, the amount of molecular sieve depends on the amount of curing agent In general, from at>out 5000 
to 400 parts by weight preferably from 1250 to 700 parts by weight of molecular sieve, based on 100 parts by 
weight of curing agent hi component (A), are present for this purpose if component (A) contains a thbcotropks 
40 agent it is present in such anmjnts that the material is firm and not free-fk>wing In the case of carbon blaclc. 
amounts of firom atxnjt 7 parts by weighy to 100 parts by weight of component (A) are generally necessary for 
this purpose. 

Component (B) contains the carrier substance in an amount sufficient for complete bonding of water and, 
within certain limits vrhich are of practical importance, for controlling the curing rate. The ratk> by weight between 

45 the canrier substance and water is generally from about 1 :0.25 to 1 :1 , preferably from 1 :0.6 to 1 :0.8. The carrier 
sut>stance (with water bonded thereto) is preferably dispersed in an Inert viscous liquki. If component (B) con- 
tains a thixotropic agent for example carbon black, this is preferably present in such amounts that a pasty con- 
sistency is produced. To tMs end, amounts of about 7 to 1 5 % by we^ht based on component (B). are generally 
suffksient if component (B) contains a polyol, this is preferably present in anwunts of at)0ut 10 to 100 meq of 

50 OH. If component (B) contains an aromatic solvent this Is pref^bly present in amounts of at>out 2 to 10 % 
by weight based on component (B). 

Preferably components (A) and (B) are employed in a ratk> by volume of at least 2:1, and more preferably 
in the range from about 5 : 1 to 100 : 1. 

The inventton furthermore relates to a process for preparing a sealant as hereinak>ove described, especially 

65 those where components (A) and (B) are employed in a ratio by volume of at least 2:1 , comprising mbcing com- 
ponents (A) and (B) using a statte mbcer, which process is characterized in that the said static mbcer has only 
from about 1 5 to 75 %, prefarat)ly from about 40 to 50 % of the number of mbcing elements necessary for achiev- 
ing homogeneous mbcing of components (A) and (B) in the ratk> by volume of 1:1. 
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The static mixer used for mixing preferably has an internal diameter in the range from about 5 to 30 mm, 
in particular in the range from 10 to 20 mm. 

Statics mixers, also known as motionless mixers, have non-moving, i.e. static, guide or mixing elen^nts 
built into the flow channel, in this respect, see Penys Chemical Engineers Handbook, 6th Editton (1984), 19-22 
6 to 1 9-23. Particularly preferred static mixer designs are the Kenics mbcer and the Package mbcer. 

Preference is given to a Kenics mbcer which has only from 4 to 18, In particular from 8 to 12, mbung elements 
instead of the at least 24 mbcing elements necessary to homogeneously mbc components (A) and (B) in the 
ratio by volunne of 1:1. 

If a Package mixer is used, ft preferably has only from 4 to 21, in particular from 1 1 to 14, mbdng elements 
10 instead of the at least 28 mbdng elements necessary to homogeneously mbc components (A) and (B) in the 
ratio by volume of 1:1. 

In the process of the Inventioa mbdng of components (A) and (B) is not continued until homogeneity is 
achieved. The reduced number of mbdng elements in the mbcer allows the operating pressure to be rsduc^ed, 
so that satisfactory discharge rates are possible using conventional spray guns. 

IS Processing by means of static mbcers only as far as a less than homogeneous state results In a layered 

struc^ture, the layers being formed alternately from <:omponents (A) and (B). As a consequence, due to the limi- 
tation on the diffusion, the molecular sieve-bonded curing agent of component (A) is not displaced in a sudden 
manner by water of component (B), which in tum means that the curing, preferably amine curing, of the 
polyurethane prepolymer only sets in gradually, while, on the other hand, the diffusing water is itself also oap- 

20 atHe of reacting with the isocyanate groups. Overall, this achieves a particularty balanced ratio between pro- 
cessing time and eariy shear strength. 

The sealants according to the present Invention are especially advantageous and designed for bonding 
windscreens of cars and automotives, and more partloulariy those cars with directiy glazed windows. Therelbre 
according to the present inventron we provide a method for tx)nding a windscreen by applying a two-<x»nponent 

25 polyurethane sealant comprising (A) a pasty pdyurethane component containing a polyurethane prepolymer 
having free iscx^yanate groups, and blocked curing agent which can be liberated t^y water and (B) a pasty com- 
ponent containing water reversibly bonded to a carrier substance which liberates water in a delayed manner 
after (X)mponents (A) and (B) have been mbced. 

In further detail, components (A) and (B) of the polyurethane sealant used in the saM method will be as 

30 described hereinabove. 

The examples and comparative examples betow illustrate the invention. Unless otherwise stated, parts are 
by weight 

I - Preparation of component (A) 

35 

32.85 parts of phenolalkylsul phonic acdd ester (plastidser MESAMOLUS) from BAYER AG). ig.OO parts of 
a polyester triol made from polypropylene oxide (DESMOPHEN® 1910U from BAYER AG), 13.g0 parts of a 
polyester diol made from polypropylene oxide (DESMOPHEN® 1900U fiom BAYER AG), 0.10 part of p- 
iDluenesulphonamide. 6.82 parts of diphenylmethane 4,4'-diisocyanat8 (DESMODUR(& 44MS from BAYER 
40 AG) and 1 9.00 parts of carbon black (ELFTEX® 465 from CABOT) are dispersed homogenecHisly wHh wanming , 
0.05 part of dibutyltin dDaurate are acided, and the mbcture Is kept at 80^C for 1 hour. 8.40 parts of a suspension 
of molecular sieve charged with ethylenediamine are added to ttie hot mbcture, whksh Is then stirred until homo- 
geneous. 

The pasty mbcture obtained is taansferred (with exduskm of air) into cartridges. 

45 

il - Preparation of the molecular sieve suspenston used in I 

3.79 parts of nralecular sieve powder (4A) are dispersed In 4.20 parts of phenolaDcylsulphonic add ester 
(MESAMOLL® from BAYER AG). 0.42 part of etiiylenediamlne are added, and the mbcture Is stined for 48 
60 hours. 

Ill - Preparation of a component (B) (comparative example) 

3.00 parts of of pyrogenic silica (AEROSIL® 200 from DEGUSSA) are dispersed in 15.00 parts of water. 
55 The pasty mbcture obtained is in tum dispersed in 70.00 parts of phenylalk^sulphonic ac^ ester (MESAMOUJ& 
from BAYER AG), and the mixture obtained is adjusted to a pasty consistency by adding 1 5.00 parts of cartxwi 
Uack. 

The pasty mbcture ot»tained Is transfened Into cartridges. 

4 
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Examples 1-6 

The constituents (without water) indicated In Table I are In each case dispersed. After addition 
the mixture is stirred for 16 minutes. The pasty material obtained Is transferred Into cartridges. 

Table I 



10 




Example 


Constituent, parts by weight 


1 


2 


3 


4 


5 


6 


16 


Native potcto starch 






15 


15 








Ceilulose *5 


15 


15 






15 


15 




Plasticlser fi 


60 


65 


60 


65 


60 


60 


3D 


Thixotropic agent 0 


10 


10 


10 


10 


10 


10 


Water 


15 


10 


15 


10 


10 


10 




Polyol <0 










5 




29 


Xylene 












5 



^5 Commeixlal pn)duct (XX-0 l®)f rom Mikro-Technik 

W Phenolalkylsuiphonic acid ester, MESAMOLL® from BAYER AG 

0 Carbon black, ELFTEX® 465 from CABOT 

«0 VORANOL® CP from DOW 



The results are shown in Table II. 
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Table II 



5 




Processing 


time 


Gelling 


Shear strength 








(max. 


permissible 


ttme. min. 


(N/mm2) after 








residence time in the 












10 




static mixer, min.) 




1 h 


4h 




24 h 




Comp. example 


1 






2.5 


0.5 


4.1 




4.3 


IS 


Example t 


10 






20 


0.35 


4.1 




4.4 




Example 2 


15 






30 


0.2 


3.S 




4.6 




Example 3 


10 






20 


0.35 


4.0 




4.1 


20 


Example 4 


15 






30 


0.2 


3,9 




4.6 


Example 5 


15 






20 


1^ 


3.9 




4.1 




Example 6 


10 






20 


0.5 


4.1 




4.4 



Table II shows that although good shear strength is achieved after 1 hour in the comparative example, the 
processing time is only 1 minute since there is a risk of the mixer blocking due to gelling after this time. The 
processing time here is taken to mean the maximum permissible reskJence time in the static mixer during which 
50 the material can still be forced out by hand. The gelling time is only 2.5 minutes. By contrast, the residence 
time in the mixer in all Examples 1 to 6 is at least 10 minutes, with a gelling time of at least 20 minutes. The 
shear strength alter 1 hour Is adequate. After 4 hours, the same strength as in the comparative example le 
achieved. 



Claims 

1. Two-component pdyurethane sealants, comprising (A) a pasty polyurethane component containing a 
polyurethane prepolymer having free isocyanate groups, and a curing agent, and (B) a pasty water-con- 

40 talning component, characterized In that component (A) contains a blocked curing agent which can be lib* 

eratad by water, and component (B) contains water reversibly bonded to a carrier substance which 
liberates water In a delayed manner after components (A) and (B) have been mbced. 

2. Sealant acconding to Claim 1 , characterized in that component (B) contains, as carrier substance, ground 

45 cellukase. starch or cork. 

3. Sealant according to Qaim 1 or 2. characterized in that component (B) contains the carrier substance dis- 
persed in an inert viscous lk)uid. 

50 4. Sealant according to aalm 3, characterized in that the viscous \lqu\d is a plasticlser for the cured sediant 

5. Sealant according to Claim 4, characterized in that the piastidser is selected from aromatic alkylsulphonic 
acid esters and alkyl aryl phtalates. 

55 6. Sealantacoordingtooneofdairnsi to5,characterizedlnthatccmponent(B)fiirtheroontain8a^^^ 
agent 

7. Sealant according to one of claims 1 to 6, characterized in that component (B) further contains a pdyol. 

6 
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8. Sealant according to one of claims 1 to 7, characterized in that component (B) further contains a wetting 
agent 

9. Sealant according to onie of claims 1 to 8, characterized In that component (B) further contains an aromatic 
soh^ent 

10. Sealant according to Claim 9, characterized in that the aronnatic solvent is toluene or xylene. 

11. Sealant according to one of claims 1 to 10, characterized In that component (A) contains, as curing agent, 
a primary or secondary, at least difiinctlonal amine which has been blocked by bonding to a molecular 

sieve. 

12. Sealant according to Claim 1 1 , characterized in that the amine is ethylenediamine. 

13. Sealant according to one of Qaims 1 to 1 0, characterized in that component (A) contains, as curing agent, 
an at least d'rfunctional amine derivative in which the amine function has been chemically blocked tyy con- 
version into the corresponding enamine or ketimine function. 

14. Sealant according to one of Qaims 1 to 10, characterized In that component (A) contains, as curing agent, 

an oxazolidine. 

15. Sealant according to one of claims 1 to 14. characterized in that component (A) further contains a thbcot- 
ropic agent 

16. Sealant according to one of daims 6 and 15 characterized in that the thbcotropto agent is carbon black. 

17. Pasty water-containing component (B) for use in sealants according to one of claims 1 to 10. 

18. Sealant according to any of claims 1 to 16, characterized in that components (A) and (B) are employed 
in a ratio by volume of at least 2:1. 

10. Sealant according to daim 1 8, characterized In that components (A) arkl (B) are employed in a ratto by 
volume in the range from 5:1 to 100:1. 

20. Process for preparing a sealant according to daim 18, comprising mbdng components (A) and (B) using 
a static mbcer, characterized in that the said static mbcer has only from 1 5 to 75 % of the number of mbdng 
elements necessary for achlevingluimegeneous mbdng of components (A) and (B) in the ratio by volume 
of 1:1. 

21. Process according to Claim 20, characterized in that the said static mbcer has only from 40 to 50 % of the 
number of mbdng elements necessary to homogeneously mbc components (A) and (B) in the ratio by 
volume of 1:1. 

22. Process according to one of Claim 20 and 21. characterized in that-tiie said static mbcer has an Internal 
diameter of from 5 to 30 mm. 

23. Process according to one of Claims 20 and 22, characterized in that a Kenics mbcer is used whic^h has 
only finom 4 to 18 mixing elemsnts. 

24. Process according to one of aaims 20 and 22, characterized in that a Package mbcer is used which has 
from 4 to 21 mixing elements. 

25. A method for bonding a windscreen by applying a two-component polyurethane sealant comprising (A) a 
pasty polyurethane component containing a pdyurethane prepolymer having firee isocryanate groups, and 
a blocked curing agent, which c:an be liberated by water, and (B) a pasty component containing water 
reversibly bonded to a carrier substance which liberates water in a delayed manner after components (A) 
and (B) have been mbced. 
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